The Effect of Systemic Treatment on Patient Survival of Soft-tissue Sarcoma strong background in terms of clinical trials, but on the other hand it is hard to believe that this practice lacks any clinical rationale. The authors believe that as STS are rare tumours, it has been more difficult to demonstrate benefits in advanced STS.
The use of chemotherapy in the adjuvant setting is even more problematic. A high number of randomised clinical trials have been performed over the last few decades. Fourteen randomised clinical trials comparing a doxorubicin-based adjuvant chemotherapy with a no-chemotherapy arm after surgery were pooled in a meta-analysis, published in 1997. 9 A total of 1,568 patients were included. An absolute relapse-free advantage in the 10% range was found overall, along with a lower overall survival improvement, which was not statistically significant.
A new meta-analysis has recently been reported, encompassing 1, 953 patients enrolled into 18 trials. 10 The magnitude of the benefits was the same, but the small difference in survival was statistically significant.
Magnitudes of this order justify adjuvant chemotherapy in other tumours
so that today a decision in favour of adjuvant chemotherapy has an evidence-based background. However, adjuvant chemotherapy cannot be considered as standard treatment. A large randomised trial that was not included in the meta-analysis recently reported completely negative results, despite an acceptable chemotherapy regimen. 11 The selection of patients was somewhat more favourable than in a previous Italian trial, which was positive. 12 The conclusion of many but not all clinical researchers and sarcoma clinicians is that adjuvant chemotherapy may give some kind of benefit in a fraction of high-risk patients. The patient should be informed that the expected benefit is relatively small. 13 In the localised disease, chemotherapy is sometimes given in a neoadjuvant fashion alone or in combination with radiation therapy.
Local control is often an issue in STS, and some cytoreduction following pre-operative therapy often makes surgery easier. This is hard to demonstrate formally in the face of such diversity in clinical presentations, surgical attitudes and histological types. There are data that may suggest a benefit 14 along with studies disproving them. 15 Combining chemotherapy with radiation therapy is feasible, although there may be serious side effects. [16] [17] [18] [19] At our institution, it is common practice to liberally resort to chemotherapy, often in combination with radiation therapy when the local presentation suggests a potential benefit. A local advantage is foreseen, while a systemic benefit cannot be ruled out given the high-risk nature of these presentations. It is difficult to say whether this strategy translates into any major survival improvement. However, when guidelines strongly suggest that STS patients are centrally referred, they do so with a view to an integrated approach based on clinical expertise rather than large-scale clinical studies. Again, proof is lacking, and the rarity of STS and their diversity may be the reasons.
The above considerations are usually referred to limb and trunk wall sarcomas. Retroperitoneal sarcomas are much rarer and imply a higher risk of relapse even after surgery given the usual extent of these diseases and the lack of any anatomical boundaries preventing the tumour from extending to the entire abdominal cavity. Thus, a phase II study by the Italian Sarcoma Group is currently enrolling patients affected by localised retroperitoneal resectable STS being treated with pre-operative chemotherapy with three cycles of high-dose ifosfamide (14g/m 2 ) administered by a continuous infusion of 14 days, the last two cycles of which are in combination with pre-operative radiation therapy (up to a total dose of 50.4Gy). Sixty-two patients have been recruited so far.
Results from this trial concerning the feasibility, safety and activity of treatment are expected next year; however, it is an uncontrolled study.
The employment of regional hyperthermia in combination with chemotherapy has also been advocated in the treatment of sarcomas.
Recently, the preliminary results of a multicentre, randomised, controlled clinical trial comparing systemic chemotherapy (four pre-operative and four post-operative cycles of etoposide, adriamicine and ifosfamide) versus systemic chemotherapy plus hyperthermia have been reported. These results showed a benefit for patients in the hyperthermia arm in terms of both local control and survival. 20 Therefore, hyperthermia may improve survival through a local effect, being an option for treatment where local control is difficult to achieve and death may be caused by inoperable locoregional disease. Nevertheless, these results need to be confirmed.
The addition of ifosfamide may not have been the only reason for the progress of chemotherapy in the treatment of STS. Currently, the feeling of the sarcoma community is that a histology-driven approach to the selection of chemotherapy may be rewarding. The success story of imatinib in treating gastrointestinal stromal tumours (GISTs), which has been experienced by the same community of clinicians treating STS, has probably been instrumental. Drugs that have been available for years and are known to be ineffective in sarcomas have been now recognised as active in highly selected histological types. This is the case of gemcitabine in the treatment of leiomyosarcomas and angiosarcomas, and taxanes in angiosarcomas. Of note, angiosarcoma is a very rare histological subtype within the sarcoma family. The combination of gemcitabine and docetaxel has been tested in a randomised trial versus gemcitabine alone, and proved to be superior. 21 However, a recent trial did not confirm this to be the case in a patient population in which uterine leiomyosarcomas were not represented (which apparently are among the most sensitive to the combination). 22 Indeed, it is difficult to identify the histological types that are more likely to respond from the randomised trial. In other words, it is difficult to understand whether leiomyosarcomas and some pleomorphic sarcomas are the only types to take benefit. On the other hand, there is randomised evidence proving that a combination regimen may give more benefit than a single agent.
Recently, a marine-derived drug was approved for the second-line treatment of STS in Europe. Overall, this drug proved to be active in two histological types: leiomyosarcomas and liposarcomas. [23] [24] [25] Again, this points to a selective antitumour activity. However, the drug also demonstrated impressive activity in metastatic myxoid/round cell liposarcoma, 26 translocation-related sarcoma, along with one-quarter or so of sarcomas, so it will be interesting to know whether selective mechanisms of action are found for the same and other agents in these subtypes.
Among the most conventional agents, synovial sarcomas are known to be especially sensitive to ifosfamide, while leiomyosarcomas are apparently rarely sensitive to this drug, at least as a single agent.
Dacarbazine may be more active in leiomyosarcoma. All of this points to a selective activity of some agents in selected histological subtypes within the sarcoma family. This poses an important problem. In fact, this is an additional reason for selecting patients for clinical trials. In a rare tumour, this means further difficulties in recruiting patients within a reasonable time interval.
In conclusion, there is a huge need for an improvement in the methodologies of clinical studies in rare tumours, including sarcomas, if we want to demonstrate the therapeutic potential that available drugs have. There is a risk that progress is taking place but cannot be demonstrated. It is very difficult to prove a survival advantage in selected histological types for the very simple reason that well-powered clinical studies are unfeasible, restricting the eligibility criteria to their subjects alone. On the other hand, failing to restrict also prevents studies from proving progress. 27 Clearly, selectivity will determine the future role of molecular-targeted agents in STS. The sarcoma community has been deeply involved in the development of imatinib treatment regimes in GIST and all of the new molecular-targeted agents that are currently being tested in mesenchymal tumours of the gastrointestinal wall. The frustration has been not being able to test the same agents in STS. However, the situation is changing.
Imatinib has proved to be effective in a very specific sarcoma, dermatofibrosarcoma protuberans (DFSP). 28 The activity and efficacy of imatinib on advanced DFSP was clearly shown in a few cases. The Coupled with the demonstration of a clear-cut antitumour activity in a few patients, this highly specific mechanism of action led to the approval of the drug in this entity. Of note, DFSP is essentially a surgical disease, being cured by surgery in most cases. Only rarely does it metastasise or present at such an advanced stage as to require medical therapy. The same agent, imatinib, has antitumour activity in desmoids-type fibromatosis, 29 tenosynovial giant cell tumour 30 and another group of mesenchymal tumours, chordomas. 31 The development of other available molecular-targeting drugs in STS has been slow, but the potential of the sarcoma family has been appreciated, even by the pharmaceutical industry. There are plenty of targets amenable to molecular therapies in the sarcoma family, and one-quarter of them harbour a chromosomal translocation and thereby fusion products, etc., so sarcomas lend themselves to being targeted by new molecular drugs. As of today, there are preliminary reports of activity for vascular endothelial growth factor (VEGF) inhibitors. A clinical study on sorafenib was preliminarily reported, but was essentially negative, with the exception of on angiosarcoma and possibly a leiomyosarcoma. 32 Another preliminary study of pazopanib showed more interesting results in terms of antitumour activity. 33 A large study on pazopanib is due to begin. Other studies of antivascular agents, whose mechanism of action may be better tailored to advanced lesions, are ongoing.
The PI3K-Akt-mammalian target of rapamycin (mTOR) signalling pathway may be abnormally activated in many sarcomas, 34 and efforts are under way to target it using agents such as sirolimus and its analogues, deforolimus (AP23573), everolimus (RAD001) and temsirolimus (CCI-779). mTOR inhibitors may lend themselves to be combined with other agents, e.g. anti-IGFR agents may potentially overcome a mechanism of resistance through Akt reactivation. 35 One should find the best strategy to exploit the antitumour activity of these drugs. In this regard, a clinical study is ongoing in which an mTOR inhibitor is tested as consolidation of the best response achieved through previous conventional cytotoxic chemotherapy. Anti-IGFR agents are under active study in some sarcoma types, first in the Ewing's family of tumours. 36 The potential of molecular-targeted agents in the advanced phase of solid tumour disease is still unknown. In GISTs, we have learned that tumour resistance is the main limiting factor, and that a high level of heterogeneity may underlie it, so salvage therapy is always a challenge. Furthermore, we have learned that only long-term administration of the drug is able to keep the disease clinically under control, at least until resistance emerges. We have also learned that tumour response may involve major alterations in tumour tissue, but not necessarily size.
Having learnt the 'GIST lesson', the sarcoma research community is in a position to fully appreciate the potential of molecular-targeted therapies in STS as long as new agents are actually developed for this family of neoplasms. In GISTs, survival has been effected by molecular-targeted therapy in advanced disease. A cure is unlikely, but the prolongation of survival has been substantial. We are waiting for results in the adjuvant setting, where the cure rate may be affected. In STS, we already have proof-of-concept of major tumour responses to moleculartargeting agents. These have taken place in anecdotal cases or highly selected histological types. Plenty of targets are waiting to be hit, Among the most conventional agents, synovial sarcomas are known to be especially sensitive to ifosfamide, while leiomyosarcomas are apparently rarely sensitive to this drug, at least as a single agent.
The Effect of Systemic Treatment on Patient Survival of Soft-tissue Sarcoma making the sarcoma family a highly 'druggable' one. In the meantime, the clinician may be aware that some histological types take benefit from selective, histology-driven chemotherapy, even if it is difficult to demonstrate the survival benefit. ■
